Abstract. According to the "Belt and Road" initiative, the logistics efficiency determine the operating costs of logistics directly, and indirectly influence the competitiveness of China's export commodities internationally. In this paper,DEA method is used to study the logistics efficiency of eighteen key provinces in China. And the result shows that the overall average of logistics efficiency to some provinces is relatively low, except other five provinces and cities, which can provide policy guidance for the "Belt and Road" development strategy.
Introduction
Chinese President Xi Jinping proposed "One Belt One Road"strategy in 2013,which can construct the muti-layered and compound network of sea and land with many continents-Asia, Africa and Europe, and promote cooperation, communication and development among countries and regions along the route [1, 2] .And China involves eighteen provinces, cities and municipalities. The logistics efficiency directly influences logistic cost. In order to make full use of the relative advantages of each region and actively integrate into the "One Belt One Road"significant development strategy, higher requirements have been put forward for the provinces and cities along the line.
Evaluation methodology
Most computational methods of studying logistics efficiency are based on the ratio between input and output of materials at present [3, 4] .And there are some methods such as ABC cost method, index tree method, AHP method, DEA method commonly used to evaluate the logistics efficiency [3] [4] [5] [6] [7] [8] [9] [10] [11] .But ABC only applies to the influential analysis of single variable, index tree method has poor integrality and hardly reflects on the changes of the logistics efficiency in general. And AHP method needs a few quantitative information, has strong subjectivity, which results tend to be less objective. However, DEA method rightly avoids subjectivity, simplifies the calculation and reduces errors. Accordingly, DEA method is used as a research method in this paper. The specific information are as follows.
CCR model
It is supposed to have n decision-making units(DMU) which are comparable and belong to one type. And each DMU has m input and s output. Then we can get the model as follows by using linear programming and duality transformation methods. 
BCC model
CCR model exists certain limitation , because it is based on the assumed condition which is constant returns to scale to evaluate the comparative efficiency [5] [6] [7] . Thus, a new BCC model is constructed as follows by changing the hypothetical condition about constant returns to scale. It is assumed that constant returns to scale changes to be variable, and constraint condition 
Empirical research
The paper has selected the indexes include X1(Unit million)=Logistics Employees' number, X2(Unit billion yuan)=Logistics Employees' salary, X3(Unit billion yuan)=Logistics Investment, X4(Unit ten thousand kilometers)=Grade Highway Mileage, Y1(Unit million tons)=Freight Turnover, Y2(Unit billion yuan)=Logistics Added Value, Y3(Unit billion yuan)=GDP, etc from various domestic and foreign literature [3] [4] [5] [6] [7] [8] [9] . And also chooses 18 key provinces and cities along the "Belt and Road" as DMU according to the indexes above. The relevant data mainly comes from China Statistic Yearbook and each province and cities Statistic Yearbook in 2016 published by National Bureau of Statistics, just as follows. 
Calculation results
It is calculated by using MaxDEA7.0 software based on CCR model and BCC model, and the results just as following table 3-2. 
Results analysis

Comprehensive efficiency analysis
According to table 3-2, there are five provinces' logistics comprehensive efficiency getting the optimum, they are Liaoning, Shanghai,Fujian, Zhejiang and Guangdong, indicating that the combination of input and output of logistics comprehensive efficiency has obtained the optimum, the logistic input has been made the greatest use and has received the best achievement which doesn't need any adjustment. In other 13 provinces like Heilongjiang, Inner Mongolia, Yunnan do not reach 1,meaning that they do not achieve the comprehensive efficiency.
Pure technical efficiency analysis
According to table 3-2,there are eight provinces' pure technical efficiency getting the optimum, they are Ningxia, Liaoning, Tibet, Shanghai, Fujian, Zhejiang, Guangdong and Hainan, indicating that their output in logistics compared with the input has reached the maximum, and the efficiency of logistic industry development is relatively high,but temporarily do not exist excess input or insufficient output. However, other three provinces' scale efficiency do not get the overall efficiency on the grounds that their production scale of logistic industry is small and is still in the stage of increasing returns to scale, they are Ningxia,Tibet and Hainan.
The pure technical efficiency of the rest ten provinces and cities has not reached the optimum, and even at the lower ranking provinces and cities, it has not reached 0.7,indicating that the logistic industry in these provinces is still using comparatively out-dated management styles, logistics technology, etc, and also has some deficiencies leading to the waste of logistics resources and lower logistics input efficiency. Because lower pure technical efficiency is the main reason for lower efficiency of logistics input and output, these provinces and cities need improvements in configuration and management of existing logistics resources,which have a great space to improve in efficiency.
Scale efficiency analysis
According to table 3-2,there are five provinces and cities-Liaoning, Shanghai, Fujian, Zhejiang, and Guangdong, their scale efficiency which equals 1 has not changed. And the scale efficiency of other provinces and cities is lower than 1,especially, the scale efficiency of Hainan (0.582) and Tsinghai (0.6114) is the lowest,far below the average scale efficiency. As a result, these two provinces are supposed to put more eyesight on adjusting the scale of logistics industry. And the scale merit of Liaoning, Shanghai, Fujian, Zhejiang and Guangdong has not changed, as to the remaining 13 provinces and cities, they are all at the stage of increasing returns to scale, which infers that it is advisable for these 13 provinces and cities to increase the input of logistics elements, to optimize the existing logistics modes, to strengthen the construction of logistics network system among regions, to promote the rapid and stable development of logistics industry and to enhance logistics scale efficiency.
Slack variables of input and output
In order to verify the validity of DEA calculation, we have calculated slack variables of logistics input and output of DEA invalid decision-making units. And results are obtained as the following Based on table 3-3,there are five provinces with valid DEA -Liaoning, Shanghai, Fujian, Zhejiang, and Guangdong, which inputs redundancy and outputs insufficient are zero and do not require adjustment. Other 13 provinces and cities with invalid DEA all have inputs redundancy and outputs insufficient. If they want to obtain the optimal efficiency, they have to adjust certain inputs and outputs,for instance, if Tsinghai wants to obtain the optimal logistics efficiency, under the existing circumstance of logistics resources input, it has to reduce logistics employees with 24.8 thousand people, logistics employees' salary with 1.838 billion yuan, logistics investment with 24.195 billion yuan and grade highway mileage with 37,300 kilometers, at the same time ,to increase freight turnover with 11.067 billion tons kilometers and logistics value added with 142 million yuan.
Conclusion
Through the empirical research on logistics efficiency of key provinces and cities along the "Belt and Road", we can draw the conclusion. Firstly, the overall development and efficiency of logistics is relatively low. Secondly, optimal logistics output can be obtained by optimizing the combination of factors of production. Thirdly, it is essential for provinces and cities which lack of logistics efficiency to introduce the advanced logistics technology and to improve logistics management modes and infrastructures.
